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(54) FREQUENCY SYNTHESIZER 

(57) Abstract: 

PURPOSE: To reduce spurious at a point near the 
center frequency of an output signal for a 
frequency synthesizer which controls the frequency 
of the output signal at an interval smaller than 
that of the frequency of a reference signal. 
CONSTITUTION: A dividing ratio control circuit 5 
consists of the accumulators 6-9 which are 
connected to each other in multiple stages, and a 
mantissa part calculation circuit 10 which changes 
the dividing rate by the carry signals received 
from the accumulators 6-9. Thus the dividing ratio 
of a variable divider 2 of a phase locked loop 
varies approximately for each clock. Then '1' is 
added to the lowest order bit of the accumulator 7 
for each clock so that the changing cycle of the 
dividing rate is varied. Thus the spurious can 
drastically be reduced at a point near the center 
frequency of an output signal. 
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A. 

c:>ttil|[«» (i-i) SiOtH^^lKiSiSicouy;;^ 

tlIffi«ttfl57+a./» ©4^4 < 1 1 — D 7 5 

RB*>64i;fc*r'j-e<»* (i-i) §ka<07+3. 

A V" :y !9» 6 ± Ufc'*' t U -0^ A "5 1 f D y 
[»*®2] iS»©7+ai.^-i'®2RSEl»-Cfi 

•V ^ r t CI c fc atf i 

[«*®3 3 iai©7*ail/-i'©lfy hSkH. 



(2) #BB¥8-8 7 4 l 

2 

<. waiaa©7«^i^i^-:yiiffla«7+a 
h5 ^ftSBT'-a' tifUfc o y i 1 1: sua 1 a i 

©7*aAP'-^0aTttl^'y h\Z I S:!lI»r4IB!l«r 

IStlt^A] ia§©7^»AU-^©b:'y VSctt. 
Hl«Sttalitd(«riSier£©lC<tSSfi:b:-^ Mfci:Dt# 
<. AOs iulSiai07+iAW-:^tt!g»©7+i 

Oi; n»/ f> r tiCWZ 1 ai07*aAU-^©«Tfi 
h 1 1 ftjosr* t £»a<i;T4SI«a 1 ?E«© 

fe-Z)©7*aAU-!S»©fiTttty MCI SlinSL. 

/J^»«?*-3'^<o©«^^4m^7+ii»^-^©ST^^ 

©fflittftv'^-fe^'f'if. 

[0 0 0 1] 

Biiiai 0 «iaifsg^©ffi«ai9«snra«ai'>"b-!J-^ "if 

[0 Q 0 2] 

«aj^>i:if'fifo^ie»)9»©»«fl;€eiaWK:«ft 

»4 6 0 9 8 B l<0±3fc^^fctt*eLfc7+3.i»U- 

[ 0 0 0 3 ] B 7 IC C©tiE3iE©^I^€^©S2fttt J: Q t 

(0 0 0 4] l7«i^S»7 0 iii»Sitf»9tmi 0 5 
d'&3»E$n;^fit:e-3T«£jffl8l|E&»7 0 1 ©iliA 

V 7 0 4 sihLTSEiaaijgae 7 0 itA* L, 

iSEfil«fffi»7 0 1 ©li}:A{S#«<Slp<3#K:ti[fiP]jll 
50 tliAtim^e#i:LT^aSlc:Ul^^ti«^^«>IC. 
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[0 0 0 51 »^ttmHmi&7 0 5\i7^3,hU-9 7 
0 6. 7+aAl/-^7 0 7. 7=^aAU-:> 7 0 8h 

&)flC»7 1 lA'^ffidc^n, «l5]S&lil>TiE^lii2§7 0 2 

oai^fi^ n 7 t uTftf^r «. 

[0 0 0 6] BaiiT^-aAV'-^ECOPiacSr^r. 7 
+ai»U-*'7 0 6f4»»»8 0 1, W-v?;^ 8 0 2 !»» 

ai± »)a^^^nfc/Mtffi?-i' t uyx* 8 0 2 

•r*. Hat. 7+3iAU-3'7 0 7«lin»i88 0 S. 
UJ^Xi* 8 0 4*^5:^0. ^□•v*tlHMUT7+aA 

ffiS 0 3T»jDlSL, l/i;75'8O40ffi&MJ?tt4. 7 
J<iaAl<'-^ 7 0 8Jil^7*aAl'-*7 0 9tt7+a 
AU-^ 7 0 7il^»a3«JiE-Cl!)fffS. S7*ii»l/ 

sitf-mm 1 0K:A:4r«. 

[0 0 0 7] ^httSSSfJHa«8 7 I 0 8S7^aAl'-^ 
-Ffl>i$k»f^t«» 7+ai.U-^7 0 6ilv^ + tU 

7 0 7J5^4#•^'J-©#*«A*■^•ai. +1. liJO-;- 
i'SC-l. Sja»C»*t4. 7*ai»U-^'7 0 8A^ 
S^VJ-S^^a^r^i:, +1, l^D.:;*afc- 
2, 2i>Q»j/^ftfC+ 1. ftlECaiTS. 7*aAU 
-i'7 0 9«^6*+iJ-<3^A«A^JTr«i. +1, l{? 

-1. €;IB;c»4r«>. ZOiX^KL. ft^^Dy inlets n 
T, #7+a.M/-:^iil»6±U*+V'J-©#CittJT 
X±U&{Bff}^gt%'hStSBah{|C[sIB7 1 Ottm^-rs. 

j}-«tt»s»7 1 1 a. /i^gts?t0srR7 i oom^a: 

X4<»jqH:f<lAlg]B7 0 sc^tii^&^aco, ^lt^jq»7 

[0 0 0 8] 7*aAU-i'7 0 7, 7*»Al'-*7 
0 8. 7*3.AU— i'? 0 9A»&»*Lfc*v'J-e^ 

K J: -3 T« i«»«tt©« ft«*n-enera¥J^*t 0 1: 
+aikU-a'7 0 6©try hatntf htrat. 7 

•r-a A 7 0 6 tt 2 D y OHC KB* 1- 'J - 

t5t±b. Kt3»«itt (M+1) icracT. 

»ffllfcf4 (M + K/2°) ift*. atp^S^fflffifti f f 
tTftt. iH^ffljSftfi (fr- (M + K/2'') ) t«t 



(3) »|Ji!3F8-8 7 4 1 
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6. iJ>«tfc<oRfl:roffliiitta»ttvco<Dai*©#Kx 
-i' € 4 attar* c t ic j; o»Htt(oiEftoaa»i2 

0, ai*{3^»«p/t«HiSftia<CXr'J7Xt«<UT 
[0 0 0 9] 

JO •K/2V4) iV>5l3»|Bc*^^fe^tofc«6{C. Jfi* 

(fr'K/2V4> wn^rt 
ufcia*{Stt t ft* fc « c:*:* < je^-fs 1 1» a R 

[0 0 10] *l66BH:A^*»$li£«©Hilft-»-fe*-f -tf 

^ toon] 

[00 12] 

4tax:riJ7;^«tt«r«. 

so [0 0 13] 

[ 0 0 1 4 ] SI 1 »$ieW03S 1 0!>9gli0iJlZ«3lt«Si£ 

sfiflff!i», 2»^si^^». 3Bt£ffittes, 4» 

1 1: A A b, QS«»XS8 1 Otil«{S^«(fi« 

t>c. pi«»H»2»rA^i"r«. 

[0 0 1 6] ^att[»«iEI!SSil7^aAl/-3'6. 7 
#aAU-^7, 7*aAU-!J'8. 7faAU-i' 

9. 'hftsstHQiBi 0. ^nitttssi lA^^msa 
f0 mmft^l^^»m»2ntiitt{la'i/^^tbrtbi^ 
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■5. 7+*AU-^6«4>nyi>C|5lfflUT^t.SJJ:lDa 

«. 7+aAW-^'7tt, ^D.V^t|gaitT7+aA 
Tffity hk:iSjD»8§2 0 3-C]ilD»l/, W5?X^2 0 
*'9tt7+iAU-i?6t|ga(0«flJT?illfp-r%. *7 

*>*V^ *7+aAW— 3'co4'<o*Jta»»l4*n^hft 
+irU-l5^tt/hSfl5?f»[lIH10CAAr5» 

[00181 4\8cSlfff UK 1 0 (i. «7^» A U-^ 

^fi^Xii'ri>t. 3*n-y^»C+l i564"r*. 7+ 
3i?0-y?ac-l, tl8K5e±T6. 7 

1. €:W»C«ffe-r«. 7^a.UU-if 9ti*f,<^'s'<)-iS 

-3. 2i7ay4yftk: + 3. 3 i; □ y 4?aSlc- 1 . ^16 
HJ54-r«. ;i£DJ:5tC. fti'DiJi^lzdaViT. *7* 

B SOU 0, ^Slfjq»2<i!>^@li:$a:£r«. 

[00 19] 7+aAl/-^7. 7*aAk-^8» 7 

©iJ-fflitJrttgSitT, 7*iAU-5 6!0^S354T6 

lf4» hR«ntfvhi:f*i. 7*a.AW-;^6K2'i 
<M+1) Kf^O-C. Ti^OiJSaittt (M+K/ 

2") tix^. s*e^igAft*ffti-«i, di*Ms 

fttt (f r- (M + K/2n) ) tft^. 
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CO 0 2 0 3 -ttc. »HH:^!)S5fl:©s«al^^}•ttVC 
OWli}*©^IC7i7''J7;^«!:)4'3TSn«, 7+aAU 

•^ffl*'i:«Hattfi<ox:^'j7:^iWffi<&*. ti^L. 

7+aAk-^*4St8B5Ufc«rtT?tt. iqAa-«B© 

E!(^&$tf&i6lz. tiiAfi#<0it9.6««^ft4'& (f,- 
K/2V4) •ft«ri:c;t::^ij7X*tRfer*. c 
/ff ro;!^7"J7;^tt2*ftKT!B!j|tL/fciis«tsfttaata 

7+3.AW-3'7 6!>aTtttf-y SK«Rfl«aifft4; 

2V4) nHttRtt«*<3B4*r. }iiiim^n^m 

»ft*^6 (fr'K/2V4) HMa;tHiSJkCxyiJ7 

C#l>7*aAU-^(0STfa:t:y hT*5tK). fill 

[0 0 2 1] £ii©J:3b:*5IJ6«i;cJ:*atf, 7+aA 
SO U-^S'^StlCSISilL. ig^l::^ hS(D^lri2Sii!!)7 

= 4lc*ip, ia:*3«^«f.|>ffiiSi|*«!)i8»e?;^::^'J77. 

[0 0 2 2] aT*3BW©S 2 0*lfiM©ffl«Ri/>"b 

(0 0 2 3] B3»*»^oaS2«9SgttMI:«(j-«A& 

e». 4tttt«aia7'<^^. aosa^fflttaiiiBiEi 

(0 0 2 4] ^aU:lH«!IIS]B3 0 Stt7^iAU-j'3 
0 6, 7+a.AU-^3 0 7. 7*1^1^-4^3 0 8. 
7^2.hV~9 3 0 9, '^»S5ct»Ia»l 0. »BttlD 

(0 0 2 S] H4tt7*aAU-^«(D««*ST. 7 
40 +aAI/'-3'3 0 6ttlIlSe4 0 1. I/j;X^4 0 2*» 
6:**. 7'^'aAk-^3 OeHi'Py^CHfflUT^I- 
SBJ: Das#n«/hft«5^-iri: Ui?:;^^ 4 0 2 oaiHA 
fiCJDiLTaTfitlfv 1 tlin»«4 0 ITJOStL. 
l^y^^4 0 2C5«S:H»fi-«. 7^aAU-^3 0 7 
iijto);Cj|?4 0 3. Wi^;^^ 4 0 4A«$^«, 7^aAW 
-^3 0 7tt. i?a-y^CraHtT7*aAl/-^3 0 
6a)ibA<B^Uy;^^ 4 O 4(OtBA{B«]09i»4 0 3 -p 
JDSL. WyA5'4 0 4CatE«rra. 7^iAU- 
i-S 0 8»tlf74'aAU-^3 0 9tJ7+3^A^-i'3 
« 0 7 i:[B|«0«fiTftftTa. *74^a.AU-3'tt*iT. 
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[0 0 2 6] /j\ft9S?i-SL|s)% 1 0 \t^7^^Jx V-9iS^ 

+iAU-^'3 0 7*vC,+v'J-{a^««A*f*i:. 2 
iS'Qyfi'ftC+l. 3!>n'>i?«lC- 1. «rliC»4-r 

5;i?aK:+l. S:0C5B«feT4. 7*aAU-^3 0 9 
*l»T. «-7+aAU-^)(l»6£i;4+*iJ-g^tJ; 

*, ^^sitjDSisi 111. '^^^tai5f^ft|Bl»looai^4: 

10 0 2 7] 7*iAU--^307. 7+aAl'-^3 
0 6, 7+1^1^-^3 0 9**5564Ufc*t 
{r J; -J t:^ ^ ii^fflJt «!B^kH*H^^Hfeia^l^*J 0 k 

A» ejEtr s^^'r 'J -o»)4*5Fi^(o»ratt csf 4-r a, 

AU-^3 0 6(0y^/K«:«:ntf5f httSfc. 7+ai 
AU"-^ 6 ttKKlBilT 1 tln;^ LTHacDT 2 "i? □ 
vfCOffllC (K+1) m^tU-^Jg^L. (K+1) 

+ (K+1) fiSfi^fflftftt f rt-r 

«t. ffi:^«8E»H (fr' (M+ (K+1) /2'») ) 

CO 0 2 8] HHt:. »l9tt(0S<l:(0fi8EftJdt^aVC 
0«tt*ffl^{CXr'J7;^iftrsT«n«. 7+aAU 

*. cftKJ:?). lllAfi^©«iC>ffl«Kia<fl5::c:f'J7 

Lfc«fi8Ttt, W«9»0St<t©jaft»/^^fH <f r 
•K/2V4) i:l>affl«ft«5^€^trfcii>K. ffi* 



(S) ^Mf 8-874 I 

8 

lc;^y'J7;^*<»±-r6. wOXy'J77B2"ftKT 

7;^ *?ie« n« fc« ta** it±:; 'J 7 * L Ji 

[0 0 2 9] KJ:(0J;3K*Slifi«lCitl». 7*»A 

7*juAU'-y roaTttti; Mi«47 o 4; 1 smat-r 

«iCtiCJ:»3. tf3fl<g^04«'L'attSt<Dia«80X:?'U7 
[0 0 3 0] eiT*ISno9!3tf)$ianoJS!j£«c<»-tr 
[0 0 3 1] HSa4:je^i0fiS3OSI«ffI(C«lt«ntt 

Kts. lasotise^aioiiiiseTtt^aitnniEiea) 

»i!Ts:^jiqs. 3)t&«ittts. 4»ie«iBia7< 
9, so stt^«H:flliiEi»T-»^. 

[0 0 3 2] :i^fflitiHlllift 6 0 5 »7<l'a A 5 
06, 7+aAU-:?50 7. 7+aAl'-^' 5 0 8 . 
30 r+aAW-^SOS. /MS«?FSI11»1 0. ii-^attta 
JHSl 1. 7'-3'l9|^[3i»5 1 2;9^9«l^«n. €^lal% 

( 0 0 3 3 ] B 6 mmitsivi^a s o s os^ssc^m 

SlSiSS 1 2«a-3T7#a.AU-5'5 0 6i:X*atl 
«. x-:?iffI£lllB5 I 2a'J>a3T'-5';&»0<D«dH 

iB^a*J^«!a*6 1 tt&. 7+aAU-i'5 0 6l± 
MJISeoi. Ui^Xi'e 0 2!!liea«. 7+a.AU'^ 
40 ^506(4i7n7i'lCH»L/TA*fiSi!:U-:'X56 0 2 
(9tii/l{iein]^6 0 ITltalFL. WVX^6 0 2K>fil 
*Sf?1-*. 7*a.AV-*5 0 7H10ff»6 0 3. U 
SJX^e 0 4*»6tt«, 7+2AU'-^'5 0 7tt. i?Cl 
r:/^CHa!L.r7*aAU-^ 5 0 ewilliJfiBtl/yx 

^ 6 0 4oia;o«fc»/tTaTfii;y hcf^-^waa 

»5 12<OfQ%etll^«taffil6 0 3-?&]fft. Ui^X 
5'6 0 4<!)fi$:2ffT6. 74aAU-^' 5 0 8ftZJC7 
*aAl/-^ 5 0 9 H7=t'aA W-^ 5 0 6 tHSCDW 

so -y h*<rai:«xtift4i3kKJfc«e4h. 7+aAU- 
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6. 7*aAU-^'5 0 8«>6*-^.iJ-{t^«tX»-r* 

ro^fflttsssra. ;:ni:j:i]. ^MtfcosEftsais 

[0 0 3 5] 7*iAU-5'S 0 7, 7+3.AU-^5 

* rj T« ; «»iSHi©aft;B^ n-?neB^jgji< o 

+i A 5 0 6 tt 2 □ ^ (Ofia Ic Kli+ r U - 
«r«^U. Ka^Btt* (M+1) lcrS05-C. 

i^SttJi (M+K/2'') taa. 2i?!€^Bi«a* f r 
10 0 3 6 J »«tt«)Hft:(0««ftfi6*J>ttVC 

ooai*m^ic:ivr'J7;^t)S-3Tans. *%i^mx 

tt. 7^ai»^-^'«4R«^lSt* = i^cJ:t)^^•SH;^5 

id^m^mmmii^i (fr'K/2V4) «n« 

irtKxyu7;^*«»4-f*. cfl!);^7"J7;^B2'' t 



(6} 8-8 7 4 1 

10 

©STi^e !/ h k: 1 «lBlfT« c t k: J: 0 «Wfl5JilEft; 

€aLTl»«&*. (fr* K/2V4) OHftRfii* 

/4) «nfeffi«aic;^:^'J7;i*<5g4i/ftVi. c«t 
t, 1 ■^m%r^ms^%\£'j Mio*irJ7=t-aAw-- 

«i":?x^roffl[«toicsan«. *(Dfc». *7*a/. 

[0 0 3 7] H±(tlJ;'5C*a««ltJ:nH. 7+aA 

i^-^«:*aic»«u. afee7hftc*v»7*3.Ai/ 
0. ffi*s^©'i'i,vHttftoa«oa:/U7;i«*«i3 

ai? -:?70l£vK&*«afe^tUttfcj5«. 7*iAU-4' 
8 tfctt7+aU'-5'90trv l*Sc*tfit>*V». 

i AV-^ 8 S«:tt7#jLAU'^ 9 oaTttb'v hiC 

[0 0 3 9J tLlt. iB2(nSlj6«K:*UT. 7*aAU 
-:?3 0 6W*Tl4f:y MCI 6/in?!Ct-a#|^(OA^*0 0 
K. 7s<=aAU-^» 3 0 6-r?ttU&llDil-fl:STi£lfy 

[0 0 4 01 *fc. jB3©5?||ffi|k:*V>T. 7+aAV' 

5 0 8 *fcl47*a.U-^ 5 0 9©kf c/ hft^tfi* 

V>. 7+3AU'-^' 5 0 8 35fctt7+aAk-5' 
S 0 9 ©ATtirbf V 1 «iiDA««li£ 

[004 1] 

aft©7+aAU-^'*#aii«8!LT^^H 

iE«KJI*f4X-r 'J 7;^ < tttt-f « = i: 
«. 

[glS©IBi$;tSl«} 

[01] *5BW©»l©SI«WC«t?*SitR5'>-l:tJ- 
CBI2] ai0^i6«©Httft'»**Klfffl7Jt^aA 

f0 'f-!faffiSBT»«. 
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